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SENS[T: A CROSS-SECTION AND DESIGN SENSITIVITY

AND LiNCERTAINTY ANALYSIS cODE

S. A. W. Gerstl
Theoretical Division

Lou A1.Imos Scientific L~horatory
Lus Alamas, Ncw tfe’<ico 87545, U.S.A.

ABSTRACT

SENSIT computes tho sensttl,~ity ,Ind uncert;lluty nt J uolculJLed integral re-
tiponsr (surh -Is d I]OSC rdLe) due Ln inpuL crose.-sectionb Jn.1 Lheir tulcertaLnties,
Sensittvl Ly profi les are cumpute(l Inr nrutron ond ganmm-r;ly rbdct Lnn rrnsn-sectintrs
of sLdnd.lrd multlgroup cross-section sets un!l (or ~crondary energy iliscrlbutions

(SFH1’~) (It multl~rnup scattering macrlces. In the IlesLMn sensLtivl~y modr, SENSIT
rnrnplltrs chirnRcs in JII inLcgri![ rosponsr IIUF to (Iwsign changes nnd ~ivek the !pprr)-
l~rl.lL1! sPn KILIv ILy ~,,lr.t’lirirnts. Crnss-srcL1on uucerLalnLy JIIiIlyLIP!I .Irp p~rtormwi
:or Lhrrr t-vpvs IJI input IIJLa unccrtaintles: (A) cross-secLinn cwdridncc muLrlces
t.lr lj,]lr~ all mu[LIRrulip re,lc Llnn Vrfl!ls-sections, (h) sperLrJi shapp uncert~inLy
llilr:lmeLrr# it}r Srconddry energy (listrlbuLlons (intcnrdl SED llncrrtJiflLieu), ,IIIIi (r)

rov;lrlmlncc mdt ricrs for eneruy-alppendr. nt rcsporlse fldlc Lions . ~ur Jli Lhree Lyprs
(J1 f!ill,l !lllcr.rL III LICH 5F,NSIT c[lmpu Lr!s thr reslll Lillg vilri,lnrt! ,IIIti l.stlma Lr!i st,lnd -
,Irtl ,lt.viJLLon III ,In IllLcgrJl rrHpollse UI lnt!!reHL, IIUHP(I on gcnrrmliztd perLllr-

IIILLI)II f hrory. S!+NSIT dLt.t!mpL!+ to i)e morr rompr!,hrnulvr Lh~ll r,lrlirr !iI,nHL-
1 IVILy Jll~lySl!l II]IIP!I, such ,IN SWANld\KE.



Introduction

Sen61tivity ~nalysis in radiation transport theory 3tteiEpLs to determine quan-
titatively how sensitLve a calculated integral response is to the input data for

the transport calculation. Such input data may concern either cross-section data,
geometr; specifications (design data), methods approximations, or any other input
required to perform a transport i-aJculation. In an uncertainty analysis, the

sensitivity inform on is used, together with additional data about the uncer-
tainty of the LISOIIL data, to calculate or estimate che uncertainty of a ralcu-
~ar-d integral response which results from these inpllt data uncertainties.. In

a cross-section uncertainty analyais the data uncertainties may be quantified in
cross-section covariarrce ntacrices .~nd in spectral shape uncerL.ainty parameters for
secondary energy distributinna (SED’ S), while the resulting lesp.,ilse uncertainty

is best quantified by a vari~nce or relative standard Iieviation, [n a riesigo sensi-

tivity analysis, usually a sfreLific design change, e.g. a material replacement or ,Z
geometry modification, and its effect on a ca~culated integral response is of con-
cern. Therefore, in such cases a resulLing responsr change is calculated based on
generniized perturbation Chuury.

The SENSIT ro~le is in some respects more comprehensive than earlier sensitiv-
ity codes presently lrs use [Il. Specifically, SLNS[T includes the CalClllaLlnn of

sensitivity profiles for gecotrdary energy [Distributions (SED’S) and p~rforms also
,sss SED uncertainty ilndlysis. In ad~ition,-SENSIT JL80 allows design sensi+.ivity
.ln~lyses ~nd !Ietector response !Itrcertisinty ~nalyses to be performed in addition
to the +LJlldard cross-section sensitively ~nrl uncertainty ~nalysis,

Detailed ,Iocumentation on SENSIT is published !ieparnLely in ~ comprehensive

Los ,\l~mos SrtentLfic L.sboratory Report, Ret. [21. This 12Ei-p.lges report contains
IIet.lllcd ,lt~scrlptiona 01 the SENSIT Lnput specilicntions, the linderlyinB theorv,

Lhe comput~tltmal outline, details of progr~m options, t=tght sample problcmr,

retrirvlng .Int, running SENS[T on two (Iift’ercnt Cl)C-7fIO0 compuL??rs, references,
:In(l Iistlllgs of JI1 ::lmple problems’ input Jnd ndtput files. A scparaLe LUS
A1.lmos SclenL1lic Labor~Lory report, F.f. [.)1, ,locumenLs Ln ,Irtail the applica-
Ltun of SENSIT to J comprehensive neufron t’russ-secciou .Ind secondary-rnergy-,listri-
blltioll llllcerL.llnty ,]ndlysis for a t’u!ilnn rP,lcLnr. Due Lo the av,lI’l~hLl Ity of
[Ills ,irL,lLli.il ,lo,. ument~tiort in Lhr opL.n I i lr ., .-~rc, wr rc:ltrlrL ljurs!ilvrs In the
t’ollowlllx 1(J J sunmt~ry of Lhc %l,qnl[]c,inL 1(s., urrs of SENSIT.
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In a multi~roup formulation one usuallv prt?lers to ldenLLfy and work &ith a sen-
sitivity profile P5, which is related to the above sensitivity Eunctlon Lk!raugh
the scaling factorah g ❑ ~ (E )/Aug, and refers LO a group-averaged sen-g by Pz
sitivlty. ~u8 ~~ the lethargy w;dtfi of ~nerg.Y group g. The exact numerical
definition of a multigroup cross-section sensitivity profile for the macroscopic
cross seccion Z: is:

(2)

where Zg ❑ tOtJl macroscopic cross section for reaction type x,
x,T

~:”;” = i!’th Legendre coefficient of the scfltterinR maLrix element for
I.nPCRy tr~nsfer frOm group R tO group ~“, JS !ierlved frrm the
liifferentLiIl scattering cross section for reacLion Lype x,

= numertc~i lnteRral of the prolluct ot forward ilnd ~djolnt ,lngular
flllxes over Jll ~ngl(,s ,Ind dll spntlal Intervnls desrrtbe,! hy t =
I ,.. ., IIWRT.

ITw“=
‘ut! r V1!(j(i).Y~ (1) ,

,:

$1)=
t

o:(l) ”l’t(pm).wm
m-

Y:(l)= !2im’“(l ).lJti(llm)’wm

Illln, w,nl :
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Lncegral response as calcul~Lccf frOM forward fluXeS only,

Rg = sPatLallY and ~roup-,iepende.lt deLeCtOr reSpOnSC fUnCtlOn.
L

The basic Eq. (2), as well as lts corresponding Eq. (l), ronslsc of two

LeCMS on the rlghc-hand side. The flr~L LeML, which is always negative, LS
called the “loss term” [4,8] and involves always the total (colltslorr) cross

SecLIOII for a cercatn reaction type. The second term involves only the differ-
rntlal scattering cross section and LS ~lways pns~tive; it LS c.llled the “gain
term” [k,81, In ,rder to facilitate the lnLerpretation nf sensl Llvltv results,
SENSIT ~r~nts loss and ualn terms in addition LO Lhe net sensltlvltv profiles.

Des~an Sensltivtty ~nalyals (ITYP = 1)
. .

B
The objective in a design-senslclvlty ~adlysls is to ●sr.lmate the change of

an Lncegral response I due to a given ,iesign change without rrpeatlng the Lrans-

porL ca!cul~tlon for the altered desL,ln. !lethodfi, haaeff On uener~llzed Pertur-
hatlon theory, have been dev-loped which ,Illow such estifi,ates to he made with
srcond-nrder ~ccuracy in respect Lo .he assc.elated flux changes 15,81. These
perturbatlun meLhods rellulrr only the forward and ~rijoint fl,ix solutlons to a
rets.renc~ case ~nd the speclticat~on of J perturbation to Lhls retcrence

dcslMn, whlrh IS ●quiva lent LO J postulated drs Lgn change, All such desi.qn
rhanges con he (Iescrlbed then by a perLurbaLlon, U, III thr llnear Doltzwanr
,>peratnr l,.

Due to the ,Iuallsm of forward and dd,jo~nt tormulaclons tor radiation :.an6-
porl c.Ilt-uldt Ions, tso different but equivalent rxpres.slons can br ,Ierivecf toi
the rstlmate!l lnLegral response Ln Lhe prrturbed iystem [5,81 Thesr expres-
sions ,Irc. hoLt) sr=cond-orrlrr with respect tu flux chan~:s hut tLr!iL-,Jrder with

respect LO the perturbation and arr dFnoLrd ds the a(i,]olrrL ,Ilfferenrr (AD) ~nd
the Iorw.lrd ,Ilfterence (FD) tormul.~tlon. IJslng Lhr r’onvrrrlent nper.lLur r,oL.ltlon

IJl fif.ts, iii .,nd [81, we obt. .n tor the kntehral response in Lhe p~-rturbrd
svst!. m lhr Lwn tixprpsslrlns

())

(4)

wht, rr . , 1111111.111.!. Irltrur.rtlonw {Ivrr 411 i ndrpendrnt v.. r I Jl~ I FS, .IM ID. Oi’ Jr?
I III. I (]rw,lr!l .IIIII ,111],}1111 ,Innultir f luxrs I(II Lhr rpfrrrnre ,lPsI Mfr. II Lhe
IIpr, ,1( ,) 1.!+ .il, .111(1M “. .srr Wrl LLPll ,lown OXpll(lLIV IH], 11 lti llfrtFii lhcIl Lhr
:ir, ,,llfl-v,r,lfll Crrm In E,l (4) l!I rIIUIv.llrIll L(I lhc nrNdLtvr of Ihr lllmer.lt,~r )t
K!l I ~ ) whvll Lb!, I r!)%h ‘.I.(.L I,)n!i k ,Irr rrl~t.l(,r(l Ilv truss -sr{ t 11111I h.ln~vm U , ,Intl
Wll,.,, ,111 ,,,1111I 1,111,1I Inl!,ur.lt 11111,~v+r .I1 1 ~ncrgl,,s K, n~moiv, II !~unwIaLl(lll flvrr ,11 I

tir’llh~ u, I i ~!rrl ol.mf.11 :

rhli .III.IIIIUIIII.. ,,nllrr:,~ I b!! I,, r I hr xe(on,l-,, r,lrr I rm III KII I I I hrl,,mrs

[’))
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The perturbation, JS expr?ssed by macroscopic cross-secLion changes in Eqs.

(5) ~nd (b) LS calcul~ted In !iENSIT from two set? ,of input cross-section tables,
the unperturbed or reference rross-secLlon set {L} ~nrl Lhe perLurbed cross-
sectlon set [2}:

x
J\Ll = ‘iv’:” =1- %’/

(7J

[8)

(9)

enc !( 1s then deilned for boLh (AD .snd E3)

(1)
lb’

‘m = l:;)/l;.:.’ = I ‘%1;.),) ,- ‘lFD

(lo)

(11)

lrum wblrh the estim.strd tr~ct]rsnal -hange III Lhe lnLrgr~l response I ,lue LO Lhe
lntroduc Llun of’ Lhe perturbdtlorr cisn he Fasliy determlnr?d. sENs!T prints JII
(Ieslgn spnsltlvlty intormdtlort, ,.s l~rfinrd In 7ils, [ )) throuRh (11), ~eparately
t’or neutrons .Ind ganmd rays, .rnd for e~ch perturbed zone, as well ~s lntegr-.;rd
,]ver ,111 prrturbed zones.
(:~ VP.Lor Cro~s-Section Sens~tl~ dnil dncerLiIlrrLy ~naIJf_ttjs (ITYP = ,!)—.. . . . .. —- ..— .— —

The term vrrtor crotis-sectlorr’” has hem chosrn to Identify d mulLlgro.sp
(.rnss-section spt which con;lsts ot d Itn@.lr string 01 numbers with one group-

.rver.rRed K?.rCLl,bn t.ross-secLlon prr RrOUp, buL no scaLterlng maLrix. ?hlstlng
{orrr=laLl[~ns helwrrn twn lnfllvltlu~l vrct.ur lrn+s-srcLl,lns ~re r.astly ,Iescrlhr,l
try d slmpiv lwrs-,limerislon~l corrrldtlon matrix. Aa d cousr=qurnl -, th~rrtr., r ,
It IS .ilso str~igktforward Lu ilesrrlhr fnrre]~ted (rrr!is-srtLii)n Iuncrrt.llntle!i
(It p.sirs III Vvl.tlrr cross-srctiorrs try .r Lko-rllmerssion,ll ~nvdrldnce matrix [!rl
For I?’YP = ,!, SENSIT pert’o;ms .1 tomp]etr senslt lvI Ly dnd rrsponsr ul~crrt~lnty
.ln~ly<ls Ior glvrn %PLS ,~f vrctor cross-srctlon p.ilrs {Zg] ,Ind IZ:I wlLh .sn

“~,~~ ) lLt~che,l LO ●JS’A p~lr. ii!i d I,rst.ISSOC14LF,I t.ov.lrl,incr matrix Cov(z
:;IPP S!lNSIT cmlr’ul,sLrs Lhr srnsltlvlt~ prolilvs P! .In(l l)? fur r,lch lndlvldu~l
vr:, tor (.rtlss s~.vllort, ‘~””-u ) 1s Ilsr.!l 10Ther] thr (.nv.lrl.lnie m.ltrlx ~IOVlLl ,Lq
,.mmpIILr. the rt. %ull tnfl IIIL,.Er,rl rr!il)onap uric. ,.rl,s lnty IIur I ()-Lhe (.orrrl, tLr, !

(.rl]s.s-,; r.t, t 1,111 li[tcf.rL,llnL ,FS 01 Lhls p.!lr Ill W. :(lr rrnss MrrLl,)nS .I(.{ ordlnu
L() It,]

Y$
“11(”1

,’,l, ( I I =
()

.U. u”11~.11~ .{:(IU .,., ,2,
ID
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H1)I h , lII!, vnrl.lll(!. V,lrl [,D) IS wrl I ,i+ (hr. rrl,lLlvr .{tdntl,hl’,1 I! I, VI. IL I! III

(1,!1

!, r!, llrlll Lrd tly ShN:il’r II)r ●,I(.11 vr{. lor [,ron!L-!4r(,t I,]n pdlr,
l), SED !+Wrn.1 L-,!vILy .lml [h{’rrL,,ll_nty #\nal,yF 1s I [’~~~ .= )). .

It !Imn IjIIly rer-ntly h--n r~r,,snlz~,l ‘“ql that, LFIISILIVIIV pr,llllrs I,lr

w~(f~n(l,iry ●nrruy ,Inll .snxlll~r ,Iist ri hut lnr, n ,IIF i)h(.1 ..IIc.11 as .III II II IILri III Lh@
Sldn,l;lrd ~rnsillvlt y prol I Irn, i.e., from the ,Ilttrrxvrt].11 Iorm ill thr .IdIi)Int
(Ill lr. rr. n{r (Al)) Ir)rmulnl 1(111. t’,11, ITYI’ = ! , SKNSIT iompULFs ,Iml prirltw thr
,l,)IIl}lt -,11 fl@renLl,ll ,11,,1 x1.,xle-(1, Ifmrelli 1,1] !lr.flml LIv Ily l~rt,i 1 l~q ft}r srr’tlll,l.lry

@lll*r Ry !11s1 rlllllt 1,)11s (S KII”:4 I .Im1 llrll,~r’ms J Is(l Jrl !ihu Ilrls’rrt.l lnLv .111,11 Vrils

1),1s1.,1 ,,11 (he Illttft ,,1,1 , ,,rlcrlll 1,1 Iutrmr,ll Slill untrrtalnt II,S I 11)1.



As shown Ln Ref. [91, .I double-differential SE2 serrslLivlty profile LS

desrrlbed by the differ enci~i form of Lhe ga~rr term in the AD- formula cLon:

14)

“;b,.~ ,Iollhle-,]if[erentlal SED sensiLlvtLy profil~ ,luantifle~gL@& Sensitivity of

the, ~ntegr~l response I to the sc~Lcerlng matrix element L Therefore,
# ,s ., pure ga~n te?m for Lhe sens\tLvlty ga~n ,iue LO tl% transter of neu-
C?%S from the Incident energy Xrnup g co the final energy group g.

[n order to perform ~n SED uncertainty analysls based on the hot/cold
roncepL lntroducLed Ln Ref. [101, lL LS required LO specify Lhe median energy
group-of the SED for each incident neuCrmr energy
the .Issoc.ated Inte,gral SED uncert~lnty (spectral
F~ED~R”J! for r~ch SED with lncl,lent energy group

~re expected Input ~rrnys Ln SENSIT If [TYP = J.
S’dnslclvlty roeffll”lrncs, s “OT( R-) ~nd SCOLD IR ”),
.Iccording to [101:

‘z
“1

s (K”l =Aux . ,,U “.M.J”E
(:1)1.D SED

g=(,, . +1

grcup, GPIED(R ”), .ss well aS
shape uncrrr. alnty parameter),

R“.
HOC .~~~~;i~ ) L~~~R~%D$D)
~re Lhen computed hv SENSIT

(15)

(lb)

From thr-st ,WU ctjmpunents ill ,In lntl.ur~l SEII ~rIISIL It-ILV, sENSIT ,]ht,llns Lhr net

[K”!,
%or(x ) - ‘cu Lll (17)

IrS how muclI morv .irnxlL1vv the inLe~r.11 rfisp(lnsr I 1s L{) Lhr hol
!hv SEll ,It ln~.l,irnt ontir~y group ~“ Lhan 1,, ,ts ,,)l;i ,#,mponenL.

[l,)SSII)IP r,. sp~,usr llnrvrl.Iln LV rsLlm,llr !Illr 1,, f.$LlnS,l Li. !j s~[) ,,-
* lflltfl IJi~L.IIIIPIi Ir{,m I I(!l

(“),;,.,,)-:::lslu”ll.t\F,)(u I

‘;,ll IIIIni 1111 thf” !;~.1) ,ii,ll SILIVlt V [JI’111 I II. , ,IS ,It.1 1111111 III tIl i lull .111 Illlrgr!ll SKl)
!.,,,,!4,1, ”) [., ,,,,. 1!,, ,,.11t:;, F,q$ I I’11 thr,~u~tl I l:) , .In,l Lht. P31 Im.llv,l r~sponrir
,Ill(rrl,lllltv ,1(I4, ?I, .)1 I lllL(.Ur,ll SF,lI Iln(l.rl.llnl II.:; .l{.~,~r(lln~ 111 t,,l IItl), ,Irr
llrlllll~ll Il..’ !:ENSIT tljr ,.,l,h ,.f-i :It m.!lrrl.!l ! I,. *s !irI:tIIIns !n,l IS’. III’ I. II CSII III!r-
<1.11 ‘;F,l) 1111~~.rl ,11IIt 1,.,i
., 11111111F,~lmolt+.

lt.ssIr IINF.W thi. ,IIIXIII .11 ! IIIH ,jIItIIIIt t I,lm IIllr-,llmt,llsl,,ll.11 1!!.1 lPtt. -,ll-,lltl -

11.,.’, , fl,l~.~ al.~ lllptll I 1 1!, s ‘ilrl l!, ..\\llt.rl( ,11 ,Iml ,:tlr-,llmrl),.l,tll.bl I vl IIlalrlI .11
,:,.<,mrl rl,. s ,11P ,,1 I,)wr. ol, AU III II II! p.lr.lmr~rr ITAPK .IIIIIW:: III rr.1,1 .ln~ul.!r
L,lrb, tl l!- .IIII .I,ll,,lnt-l IIIX t.lpr+ III lw~~ 41, !Irl, ent t,lrm.11~, lr,w~ = I IS It Il.

l,f..lvrro~l .I\II l,,n la) rr-,mal (hr. sL.llltl.rrlllzr,l !:(:(:(:- 1 Iun !,~rmdt WIIII.11 IS Ilrf InPd

;Jr,.{i,i.(.: 1111 III(I I:; rP, wrsmrIIIlrIl hv thr (D,msn,(trron i:ornp,,t~t I:uIlr C,)or,lln.l-

! 1,111 .1,. .I I IIIlr JIIIi I nmputrr lmlmprnIIPnt ~1.in(l.ir,l Inlerl,ltr Inrmat Thr I.ASL
, ,,,1,. llNE”rKA~ [ 1: ] , t. ~, , nr!l,-r,llr~ I l:(:l:c-l,, rmatr,l .in~lll.ir I lIIrI I.lpr 1)11 rm)l
II 111,111, ,]lltr,,l lll[rEr.rl It’ll tntl IANI; ft. %rt l,) 1 II Ir,w ~ II , s~us[T r~,l,l~
I ht. 111*111,11,t 111X [ ,Ip-.i ,s ,:,.IIP, .It ,,,, IIV II,P IJRNI, IIIIIF ,\Nl!iN I I !] ,,r IIIC. (]l(lrr

:.i\!+l ,Illh. [Irt 11*41



Three opt~ons are built lrrto SENSIT co read standard neutron (or coupled
neutron/gam,a-ray ❑ultL-group cross-section sets: first, LV5L format cross
sections from cards; second, L.-ML t’OCMaL cross scctlons from tape; and third,
lLmtted FIDO (ORNL) format cross sections from cards. The general SLrUCLUrP
of Jll transporL cross-secLlon Lables LS JS described Ln Lhe transport code

llLerature; e.g., the ONETftAN [121 or AIJISN manual [1)1. The ML format 1s
simply a string of bE12.J fOrMaLted numbers, While the rICH3format A11OWS

cerCaln abbrevldclona for Strings of zeroes, etc. For covarlance daLa LnpuL J
convenient ENDF-llke inpUL format IS adopted which LS ~dentlcal to Lhe OuLput
format from the cross-s~ctlon processing code system !JJOY [i51.
5. DaLa !fanagement dnd storage Requlrernents:

SENSIT uaea one-, LbIO-, and three-rflmenskollal ~rrays to manage the large

Jmounc ot numerical data involved In its cxecutlon. Lore stora~e 1s reserved
for d particular dimensioned array anly during the tme the corresponding data
Jre required to be Ln-~Ore; at other times, Lhe space 1s matfr avatlable for thr
scoraRe ot other data. In order [n .rllr=vI.ILe hookk- plnR chores .assoclacrd
wlLh sli~h ,Iynamlr SLOrage J11OCJL1OCI Lechnlques, Artonne Natlnnal L~boratory
devrloped d ~’ol leccLon ut subroutines , callefi “he BPOINTR p~ckage Ilb,li] , which

1s Incnrporaterf ln SENSIT. The user nreds LO .,OW nochlng .Ibout thr BPOINTR
rnutLnes Themselves, only Lha L Lhey require LWO larg~ blocks O! workspace called

“rOnta Lners”’ for ,iata Storaue liurlnR ●xecuLLon of .I ]no. The conLalner sizes
~re sec In the main proR,am by four FORTRAN statements as explained ln Ret.

[21, anti the ch~lce Of s“~zes 1S problem dependent. The first cont~,ner, the
FC5 (fJsL-core memory) or SCtl (small-core memoryJ container. lS Ln the CDC-
lbof)’s fast mmory. The seron(i, Lhe Ectt (extended-core-m~mory ) or L121 {large-
core memory) container, IS LII the sluwpr memory banks nt Lhr= CDC-7tIL)0. l)n [F!M
marhlnes, both cont~lnrrs Jrr ln t~s[ memory [16,171,
h, %chlne Re~uLrements ,Ind Restrlctluns—.- —. ._—

Duc to the variablr [llmenslonlrrg d;llescribed Jbove, larxe tlexlhlllLy
PXLSLS to ~dJust the storage rs’qulrements for .I speritlc problem to the Jv.+~!-

Jble machine core. on J (~DC-7bO0 .I1l uf the R samplr problems dnd che re.slls-

tic .lppllcJclons ,Iescrlhrd ln Ret. [~1 coIIld be rxecuterf wiLhkn J maximum 01

2&oi)0 Worlis 01 tJut (!jCti) Cllrr JII(I t) OO(JL) words of entendpd-~. ore (Ec!f) memory.

7. ltunrrln& ‘Time-———- -
A LyplCJ~PXFr’ULIUn L1mr on the IIDC-7M)0 !or ,! stdnddrd rross-sectit]n

SPnslLIVILV .Irrdlysls. tIJRethFr with dn SED uncertJincy ,lradlysLs IS .ahouL *
seconds (IIU (central procrssor UfllLs) Clme Herr J cI,IIplPrf nrutrnn/~J~

group !itructurr 01 10 - 12 .qroup6, P, (’rOSS-SF!CLlnnS, .lnd 117 spatlJl lnLrrvals
WdS USPII. A typic,il vector rross-srctlon senslLlv]ty and uncert~lntv ,Inalysls
wiLh 10 - )0 rovarl,snre m~trlres rellulr~,s ahnut 2 srcrrnds III CPII Llmr prr CJSP.
~. ?fatPrl.11 AV.lllJblF:

The SENSIT todr packagr IS ,Ivalldbl,m In J cIIC JS wrll *IS iin Ilt?l version
.Ind IS IIlstrll;utrll LhrnuUh the ftS[C/EPl[I rn~lr center tor Lhe L:,S. JIIII Lhr ESIS
cmlr= ~rnt~r t.)r Europe. Thr p.lck.agc tinnLJlns the FORTRAN %n,lrce (’1,11P logrther
wllh t.t)mpl~le IIlpIIL Jnd ,IuLpuL fIlrs for H ,:,lmple prrrhlr.ms.
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